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4 , Z r (DPM) 4 , Z r (i - OC3 ) ^ , Z r (C5 H7 Og ) 4 . 
Z r (C5 HFg O2 ) 4 J:y^-5S^*^e>^«^$4xS^i'^:&<i:t;loi:, ^tl^T 
i (i-OC3H7)4, Ti (i-OC3H7)2 (DPM) g J:U>^SSf*^ 

-fb^f!I?t/>^«N02 > O2 , O3 . N2 O J: t;;&SS¥*^e>3l#{$tL<S^l?J&< ilt) 1 
itfSBH 1 ©K^#H^<?)^a^lcttl(ffaM^Sf5{fXitilciiZ r^M3^;«f 

So 

[M*^8] t«SaM)P4:**:^tt, Pb (DPM) 2 Z r (t-OC4 Hg ) 
4 , Z r (DPM) 4 , Z r ( i - OC3 H7 ) 4 , Z r (Cg H7 O2 ) 4 > 

z r (C5 HFg 02 ) 4 i:yj&ss^*^e>^«^$tt§ loil, ;sLt;JT i (i -o 

C3 H7 ) 4 , T i (i -OC3 H7 ) 2 (DPM) 2 <fc U^-S^^^^^^^tl 
NO2 . O2 . O3 , N2 OJ: y«:-5^*^e>5S#^$tiS^f'^^< 1 oT'fe*;, 
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m 1 CDK^#H^icT^f «i e>m 1 vm:rM}i. 

9 * « 1 0 iB«©^m^Q.S;&^, 

■rs»:^^ 1 0 xtt 1 1 la^^^j^^asTS-^c 

[0*^1 3] KDM^nm^it 1 O OmX o r rPArcO&iJV:^^. 

taSBH 2 ©K^#H^li 1 0 OmTo r r ^ '')i^^\^^&ijX^:^^ :r. t^mmn-t 
<&0:*^1 OTJrMl 2cDVN-ftiA^tCiB«®^ll^S:S'^o 

ii^^mA ttfSaH 2 ©:**;^^A^^IC J: y mmmitMiS:^ ^IfffBH l (Di^T^m 
A#m<Z)Mffl<i: U ^A-r-2> J: e) JC U r S^j^^S:&^= 
[»^^15] MfBM^SI-Tffv^tt, Pb (DPM) 2 Zr (t-OC4Hg 
Zr (DPM)^, Zr (i-OCgHy)^, Zr (C5H7 02)4 
, Z r (C5 HFg Og ) 4 <*: »J ^SS^7b>^^^$nSi^^35:< i: 1 o ^tJ^ 
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T i (i - OC3 Hy ) 4 , T i (i - OC3 H7 ) 2 (DPM) 2 «J;UJ&^I¥ 

[0 0 0 1] 
[0 0 0 2] 

PZTMli. P b (D PM) 2 (=Bisdipivaloylmethan 
atoleadrPb (CjjHjg02 )2)'Zr(t-OC4Hg)4 ( = T 
etratertiarybutoxyzirconiu m) j^ZfT i ( i — O 
CgHy)^ (=Tetraisopropoxytitanium) J:y^J<5> 

mm^muntmi[:mt:vxm:^itN02 n^m^^xcvD (chemicai 

Vapor Deposition) ^filC J: U, P b (Z r ^.^^ T i x ) O 
, Z r tti;;i/3nii;A, T i li^ ^ > Sr^tl^'ti^-f c Zl®PZTMtt#lC, m 

[0 0 0 3] 

6 0 orgStDl^^aCiD^-rSi^^ilA^feSo L^b^L. «^iiia':7:i:AtCA 1 0@B 

i^^©l^{c^v>^3gA^f ■e^c?^^$tlTl^-£)^■^^i, >^n-fex®<£M®^i?)tc 
2o©>^ci-fe7.tt, «^^K^S*'!|^DT'^>■5i:«^e>^;v^. ^z.X. MM^^ 
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[0 0 0 4] 

[0 0 0 5] 
[^^*^«l^ b J: -5 i: f ^ ^S] 

[0 0 0 6] 

[nm & «?^-r s *?) (o^s ] 

[_0„0 0_7] 

^mm^icm^(Dm^^m-ts>mm^mmw:X';^^ x. t^jmmms:^ tm^mits 
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m^^^mzMLx^m-^mizmm^nt^. ^a-n^jfx^j&^^h j: t> iz 

m^ntito :iinzj:*ju^mf}^mm^n. mz. ±mni:f:^^iy^v-^y 
m^hvi^m-iz'm^L t=.v<mx(&M^^m^nt£ ^ r ^ c i: »; , -m^^mmv- h 

m^^2 izm^-r^ <fc z> iz. mmmmmi^^mu't^mm^t.mmmmitj'^m 

ii^-'-:^i:mMmiz±rm^'\±^^^mm^mi-f^^ e> ic lt rtiic j: 

tilt. i/^V-^^y \^^iif^h^9!mii^t.(Dm<DWM^^mzx^^. 
[0 0 0 8] 

»^^3 ic^^-rs j;e>ic, mx\tmmmi(Dm^9^mn.<omM\,%i oomT 

o r rjeAT®£b:^7T'ff^*)n, IrfiBll 2 ©K^#H^®«lSli 1 0 OmTo r r 

sa^i(Z)i^i6{*Brrfaii2©]s^<j: y:R<igs-r<5o rticitiii, iS7.^mmz 

S^^gSlcM^fS J:e)lC, 'e?!I;i«t«faM?4:**Xii, Pb (DPM) g Z 

r (t-OC4Hg)4, Zr (DPM) 4, Zr (i-OCgHy)^, Zr 
(Cg H7 Og ) 4 , Z r (Cg HFg O2 ) 4 J: U 

<i:=blOi:, ^U^T i (i-OC3H7)4, Ti (i-OC3H7)2 (D 
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\-f^>m'misy^<Dm^^mtm^mis:^(Df&m^^ii<Dm(DBi3mti^mMmiz^u 

[0 0 0 9] 

^mm izmxLx ^^mi^ iz ^mmm ^ m-t^mmmmm<Dmm i}':^mx^m \z 

mi(DiS7.mA^mii. z<Dm2(Dii3'p.mA^m.(Dmmizmi'}^tixmmm:^<D 
iST. ^mA-t:s>r^tb(Dm 2 (Dis:7.mA^mii^m:^^^ o ic-r €>o 

[0 0 10] 

_»_*«8_tcMg_-tSJ:e>lc, M;l«i«FfaMJ|6f7!j*:^li, Pb (dpm) ^ z 

r (t - OC4 Hg ) 4 , Z r (DPM) 4, Zr (i-OCgH^)^, Zr 
(C5 H7 O2 ) 4 , Z r (C5 HFg O2 ) 4 <i: »J ^-5^*^ e>^#?$ tlS^f-^JS: 
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Kt^l-Dil. ^t5T i (i - OC3 H7 ) 4 , Ti (i-OCg H7 ) 2 (D 
[0011] 

r CD J: ic. mmm 1 <z)*^#H^T?^^3nfc p t om^u^mn lt^ 2 
<5DK^#H^T?pzTm$:?^^-rsz:i:*^T'^-5„ {&m^x'(Dmmj:vm 

A^^^talBS^^lia^®^®^ 1 lE^S:, talBm 2 (Z)^aiX^<Z)|^ttflB:^f :^ 
A-r^;ff:^#A#mi:l«fBS^^a^©IS®^2l^^cfc y %;Rv%{SilTfig|^^a$: 

■r^o rtitcjitiii, :ff^^mm^mmvxm^^m.mu-hxm^mm^-^^:i 

[0 0 12] 

ZIO)^^, m^mi SKM^-t^^OiZ. iuIB^l ©K^#ffl^lil 0 OmT 
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o r r&.-f(Dmtl^^V> mmm2(DM^W^m^itl O OmTo r r J: y:^%V^ 

t.r^. m^mi 5izm^-t^^^iz, m:^iimmmn:^:^iit, Pb (dpm) 

2 Z r (t - OC4 Hg ) 4 , Z r (DPM) ^ , Z r (i - OC3 H7 ) 
4 , Z r (C5 H7 O2 ) 4 , Z r (C5 HFg Og ) 4 «fc ^) tSt^mti^^miH^ 
tl^'pfj^KH^ RXfT i (i - OC3 H7 ) 4 . T i ( i -OC3 H7 

) 2 (DPM) 2 <kU3&SS¥7b^^>^^$tl-5^I'^^<^tjloi:*^e)3&e%«i^M 
MI4®^-^**XT'fe»;. t&iam^b^fa^yxiiNOg . Og . O3 , OJ:y;&-5 

miJ'^^mn^ti^^ir^i^ < 1 V . mmm i(oM^^m^<Dmmmzitm 

[0 0 13] 

&.riz. :^nmiZ'^^^mmmmmRrj^^mmm:^m(D-mmm^mi4mmiz 

\^m^^-rm'mmx$>^o zzxit. umts:^t.LXP h (dpm) 2> zr 
(t - 0C4 Hg ) 4 :5Lt?T i (i - 0C3 ) 4 ^m^\ :r.ti^^m^^-& 

i- s S: MIC i: o T giro -r -5 c 
[0 0 14] 

3 CDfi^M^S^S 2 tt, a^-t S J; e) ICM;1 «T;1/ 5 - ^7 A IC J: y ilf^:f^lC^ 
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[0 0 15] 

2 0 *^-<t:69JC?^^S tl. 2 0 (Dr^i,t±§m^mm 6 0^m^if 3i?L 

8(Z)Mia^ic#^-5rigic;&$ti7t^n-xi 6 oRxfov y ^m0iy-;vmu ( 

TV>S. ^LT, r(Z>«fi^l8«, J:Sa'f»^PS5 2 0|^$:#il$iJ:fe#|^*i# 
1 6 2tC3?y#t1-e>tiT^y, mm^l S tHy^V-^^y Kg|$5 Oi:<Dra<Z)^il 
$:ffi>t?ffi^lCor^lCbTV>So f^S. «S^1 8lCf^X.T, J/^y-^y K^5 OM 

jhia^s^ 1 8 izit. tam^mn Lxm:^it. s i <fc »; 3— 5^^" 

[0 0 16] 

U-K^2 8li. ^O.a^#|4 p^lcHSt-3h;&<P3^:|^®iai^3J2 0 rt^t/j^m^Jf 

^:ny\$:in|^-r-5*n^^©i:LTJifB«mfgl^<*2 2icf^^v /Nn>^ 
> ^ > y^OiHl^^ > ^ M TAOl^-t <5 J: e> L T =fo <fc v>o 
[0 0 17] 

«g^i 8<DMja^®m^®^gjctt, ^ij[(Z)u >'^?L4 o*^±T*i«i(cMii 
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®ittS$::^^< 3^lc^'fb^3f55/>?.M<Di«J|if?L5 4(Z)jtt#S:/h$<IS«LTVAS 

A'f, z:tntmm(Dmm^^MK-ts>t^i^X':^*). mm.M^^z. 54<DW:mtm 

[0018] 



aill# 2000-3054791 



#^ 11—2458 



±^<\t4'D<D^m^ 6 56B, 5 8 A, 5 8 B ICgM^a-^S tlT V^-5„ 
[0 0 19] 

^LT, ^M)H-^*&3iS&6 2, 6 eii-^iJg^tlit^. 3o®^|l^S&6 8 A, 6 
SB, 6 8 ClC:$}>II^^4xS. -ebT, #:0'll^S&6 8 A, 6 8 B, 6 8ClCl±, ^ 
tl^tlM;t«-^X7D-=l> hn-^®^^^?^«M^^7 0 A, 7 0B, 7 0 
C*^:^|g$tiTfe»J, ^ti^tiM3iSF**>^i:bTM^*®P b (DPM) g 
Z r (t - OC4 Hg ) 4 iST^MT i (i - OC3 H7 ) ^ ^lilSi- J; e) JC 

Pi^^-mmmsy^m^v K^ras e a^^^s e Bf^^=^M-r-5J;e>ic^^6«;ic^ 

|l^g&6 8A, 6 8B, 6 8CtCl^, ^M^kB5Jh^(D5^- :/tl - (^^^itT) *^ 
[0 0 2 0] 

t.t^. ±unMmitmiS7.m^v k^ks 8 Ac^ji-re:^:^#A7K- h 7 2 

iZM.'m 1 7 4 ^ :J1^M^<l:MM^^>/ 5 8 B 

tc5^3i-r-&5b*>?>#A>j<- h 7 &\z\t.m2mitm^^^m.^i 8ff^mm-^n^. 3® 

^LT, ^^^blPmj&ai^ 7 4 , 7 8l±^gg$tl. 3®-^ggjlS&8 OlCliv:^ 

>'D-i3> hn-7<Z)J:e)3&SS»M§|8 2*^/^^$4^T, ^fbM?!/::?>i:LTm 
^McDMx-liNOg :*r^S:I^^MMM:«';^M'\^y 5 8A*fcli5 8B^ 
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[0 0 2 1] 

^'fI:M:j5fXffi^>y K^ra5 8 A, 5 8 Blc3£ji$tlTVNS„ :R#:6lJ{C«, 0 2 IC 

y >ij^^(Z)^My->8 6 mz^vm.^^nx^v. -.^m^8 8*^mv^->8 

4, 8 6®^l:Jt<7)J^#|gTfe-5c ^UT, I^M:/-> 8 4 p^lC-Sfi-t-SMJlSI-?!}* 
>^M®iKi*?L5 2 Attp^MM3fSf:**>?.«^-; K^^S 6 AlCj^ii^tl, :51^MV^-> 

#6 7 A. 6 7B, 6 7C, 6 7 6 7 E(Dmm^WM-t^r:L^lZA;V^mm 
[0 0 2 2] 

±m[^^mmn:ffy^m^^y K^KS e a, 5 e BjSi,x^\^^MmitmiS::^ 

^^ilbT^X-li^^A^^^XV^Tl-;? 9 2 A, 9 2B, 9 2 C. 9 2 D*^ 
^^•te>tlT^^-5c ^LT, 9 2 A~9 2 D(Z)ffi:d'fli«M;tlSv>f ^ 

Jlia^l2!t0^2Mipf«^SI^6 2, 6 6i:||l&0||2^>ffcM«l&3l 

S&74, 7 8tctt, ^ti'en^miS:^tVX. :^tSiiii:^x:^^N2 ^^^^^ 
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1 0 0, 1 0 2 ij^^n^tiifrn^ti. JttH#f^**X#A»M^a#® 9 4 

[0 0 2 3] 

^ ic, :Sa.S^^4F^S:K^§l^bTm^®>^n-fexffi:t;lc^i$boo, MI4:^/>^>i: 

MJPf^y^i: L/Ttt, ?g=(^(7)P b (DPM) 2^ Zr (t-OC4Hg)4 RXf 
Ti (i-OC3 Hy ) 4 (Z)#|j3N-$:^tl-?n^^[:$-tirT3tie>$:m^(Z)e^*-r 

r^tJ^T i(Z)#M|Jf®?jS*tt, ^^^S:^:R$-^Sfc«?)lcmi®K^#H^T'^? 

1 ^QiSX^-eii^tl^^tlO. l — lOsccm. 0 s c c m jSttJ^ 0 . 1~ 
1 0 s c cm^^®^HT'«M3&1it $:Mv>, ^(c^m^rff e> 3t*?)fCf| 2 ©K^^ 
H^T^f3&e»l|2^!l.SX^T'li-etl^tl-0. 1 — 10 seem, 0. 1 — 1 0 s 
ccmJ^XfO. 1 — 1 0 s c emgS-e(Z)^H"lrfi:35iJ5i'^il$:MV^-5„ ^l^V%li 
^ ^2M^SF#fc*&®g&6 2^v>tt6 6 ^^lyXiy^ V-^^y KSPS 0 ^C^IJgL3fe^g'a• 
4^ffiOMJ|^**>^^i, I^M^VNtt^MMJ^:**XM^^:/ K^raS 6 A, 5 6 B tCS^ 
e^iC— fidStiji*^, U :**^i»lif® 5 7 fc#M3|S|-:**^M®i«Sif?L 5 2 

[0 0 2 4] 

;^»i/^t7-'\»:/ Fas 5 0 <D[^m^\<^it^mmim:ff:^m^y F^ras s a. 5 
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lcMi^?!f^ (Z r#3|S|-;!f;^$:|g5<) S:^Ai--5 ^^IC, V^- > 8 6 P> 
«l2^^ffitCa^-r^e)lc^<fcM5!f:^®«^$:^At- So -^LT, f|2^axS'^li 

04 (B) iz^-t^oizits:^mMm5 7(D±mf)^^mniS:^ iz Tumts:^^^ 

[0 0 2 5] 

3 22ttJ^m5g|»#6 7 B, 67C, 6 7 E ^r^^ffih ^ 1 S:tJf^4 ^19^ 6 

rmntk^(Dm'miS7.^mL. Mm^mis:^m^v 5 s b izmim:^^^ 

®i«M?L5 2 A*>e>Z r$JMS$(Z>M^SF:^*XA^#A$tl, ^I^MV^- > 8 6 IC^Vn 
Ttt^MM'fb^f!I:?t/^M©'SM?L5 4 B *^e>^'fl:^?tf:^*^^A$t^S, ^©^co^ 
n-fe::^>^f!{^tt, >''nir>^^a^*^4 0 0 — 4 5 or;^^, :/D-fexjE:^jtt i o o m 

^ To r rJSAT^l^K^^M, if ^ b < « 1 0 mT o r r fo^^iff^^^/^® ^-TS 

^tc. z.<D-mM^^u-^7.<Dmizit. mu^i s ^±rm-t^^ni^mi e 2 

^mmLX^:i^/\yfti/^V-^^y K^5 0 ©{^ilS::^^ < f So 

^li2 0~1 5 0mmg^7?&So l©K3^TT'tt, M3|Sf;!/X, ^^t:^:!tf 7. litfeff 
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[0 0 2 6] 

H^T'^T^t? tl S m 2 ^aX^^#fT -r S o 

:i®m2^Q;ax^Ttt, mi-m^mm^G 7 A~6 7 E$:^Tg§</^^i: 

A-tSo rtilckU, ^TC0Mj^:<;^M®>©lt?L5 2 A, 5 2 B l^MM:^/^ 
U^i)^4. 0 0 — 45 o*cg^, ':/uizy^m:fJit l O OmT o r r <fc »J tjat;dA^>^ 

^V^{gK^:K®, ^f^L<ttl 00-^1000 mT or r @S®<gK^)l^^ f 
[0 0 2 7] 

t-tc. z:©<gX^^n-fex®^tcii. '^7aI/^Wi:i/^'7-^^y K^5 0(DlSit 
^m^S ^ |Rl±S its r # S o 

. e/^y-zsvy 0*^e>iSmSti;t:^:J^*^»?jgS:?^^bT?5gtiS J:e)lC;&o 
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[0 0 2 8] 

-f^(DPTo^^^m(omw^^^•fx 4 o 0—4 5 o■cgM<^{g?a^cfe^^Tt)lSv^ 
zmzj: 5feoml^a!Sx^T'^i«stlfc3g^^±^cpzTm:^)^lgv^^£mu 

^ Tix) O3 ©^D>^X:jJ7>r 3CD^CD^S=K:&t;PZTMc?)*i^ 

T^S^^JblC^-r^l^SX^T'PTOJ^^^l 1 2*^^;5b, ^©JtlC||2^ 
SX^TPZTJ^l 1 4 3{)^^«LTV>S„ 
[0 0 29] 

t-^, 2fc5groiCfeVNTtt, ^l^SIX^;SLUf||2^!!.ax^S:3iUT, t/^t?- 
5t^^33^^bTZ:J&VAa:e>lC, K3^^5 6 A, 56B, 5 8 A. 5 8 B 

CDy^'n^y ^^lC|HIi£!i$:o(-tT, 34x ^ ^r^-^-f^) r h IC J: U , lo©i/^'7-^ 
[0 0 3 0] 
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[0 0 3 1 ] 

^5 6 A, 5 6BRXf P3^mmitm:ff^m^y }^^m 5 8 5 8 B|^®jE:tyS: 

^n^n^^/^i/^y:^'^j:^-'$i 9 2 A—g 2 Dici: y^mbT^y, zi(D^ 

n > h D L/T3^lS^Mtti®^^|^(Z)JBE:^jffl*^ll^e«JtC|^— {C^-S J: ^ IC L. 

UiZ-t^Zit.ij^X'^^<DX. i/^V-'^v F:*:**:5 5 p^-e^#-a-?&:tfX(Z) U - 
[0 0 3 2] 

[0 0 3 3] 

z.(Dm^. p^m^j-y 8 A<Dm.^\%. ;f^::^|«l^®5 v^^t^ac^oi o%~7 o 
%(Dmm\H\zwL'^-r^<Df)mt. lv^o 
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[0 0 3 4] 

2 2 ^mi'^r±i^i)mmif:^mA^mi 2 4 ^m^vx\>^^o 3® 
s/^u-^y K^i 2 oit. fs^^jvi^^ -miz^m^tix[^uii^ 1 'D<D^miztjit 

3<z)s/^y-/^^)/ K^si 2 oicii, pzTm'^<Dmn:ff:^^\'^itmitm:^y^ (n 

[0 0 3 5] 

=^f^M®:ij*x?Ll 3 OSrWLT^y, #5?7*:^?Li 3 Ojb^PjNOg ©^^blfff;?/:^ 
^0!a^rasicrnil-j-Ti«M-r-5<ke)lc^oTVA€>o :!?/^?L 1 3 0 Tb^SH^J 

$ti-&R©tt^L 1 li, S/^y-^^y Kgpi 2 OcDttSJ; <^^$tiT 
fey. ^^l:M;^;^$:'«l*b^^lcS/^t7-/\^)/ K^l 2 O (D5c«$:A^y 

p zTmmtfy^a^mM^ti. "tommo^-^^mA^wn 2 2(0^7.^1 3 o*^e> 
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[0 0 3 6] 

2 0 A$:Ht?cJ:-^lcLT2M##3tfCJ5:$tlfc^^l 3 6 tc J: vj^^^tiT V>S 

^UTV^S. r^T'tj^ltrl 3 6(DT^I§P®tt#S:S>-\'C'-^^y 1 2 0© 
tt^J: »J%/h$ < LT, 1 2 0 <Z)35«lC/-?-/ :7;b:K<Z)^|g 

[0 0 3 7] 

<Di^:^mX^mtLX(Dty^V-^^y 1 2 0 i:^®MHlc^t-tfe|g2 
K#it$:?^^bTV%S„ -ebT, JifHftOTl 4 4lC#f!t(Z)^X?Ll 4 6 

[0 0 3 8] 

01 2it^2<Dmm(Df^4mmm(Dmmifi7.mA^mt:^'rm^m. 0131* 
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12 0 t'e(DmmizmHt^iS:^mx^m.i s ztizx ^J^fife$tlTv^§„ 

>^^A#Sl5 2li. y >y^(D?tf>^^l 5 4 <t:U^y, 3tl$:^!lS^^4 ©^c 

iic:^y#ttTv>Sc -eLT, rcDTEfx't i 5 4®T®ic-e®M:?^i&iic?& 

oT^iJc^^ff^TLl 5 6 $:IBS^^^T'^W. ^tl<k U^S^^S ICN02 S: 
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